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Descriptton 

p^f^qround of the Invention 

10001 ] This invention relates to new and useful ultraviolet radiation sunscreen compositions and their use in protecting 
human skin against the potentially harmful effects of sunlight. *^ ^ 

[0002] AKhough a tan has long been considered a status symbol indicative of good health and the ability to secure 
sufficient leisure time to enjoy outdoor activities such as swimming, tennis, golf, skiing and the like, rt has become very 
evident that excessive exposure of the human skin to sunlight is harmful. 

[0003] It is well documented that human skin is sensitive to sunlight and artificial light containing radiation of wave- 
lengths between about 290 nanometers (nm) and 400 nm. Ultraviolet radiation of wavelengths between about 290 nm 
and 320 nm (UV-B region) has been known to rapidly produce damaging effects on the skin including reddening or ery- 
thema edema, blistering or other skin eruptions in more severe cases. Prolonged or chronic exposure to radiation in 
this wavelength range has been associated with serious skin conditions such as actinic keratoses and caranonras. In 
recent years, concem has also been expressed regarding ultraviolet radiation of wavelengths above 320 nm (UV-A 
region) and the adverse effects of such radiation on human sWn. The radiation between 320 and 400 nm also contrib- 
utes to the premature aging of the sWn. In addition, recent studies indicate that chronic sun exposure limits the immuno- 
response of the skin. There is also evidence that a tan will offer some protection against burning but is quite ineffectual 
against other types of solar damage. ^ ^ ^ ♦ 

[0004] Growing public awareness that the enjoyment of outdoor activities must go hand in hand with adequate sun 
protection has led to an unprecedented growth in the area of sunscreen products. A desirable sunscreen product 
should have the following attributes: protection in both the UV-A and UV-B ultraviolet radiation ranges; maintenance of 
coverage, i.e.. waterproof and perspiration proof; application and use convenience, i.e.. ease of application, invisibility, 
non-slaining and non-greasy: and freedom from irritation as a result of its ingredients, in particular, its active sunscreen 
ingredients Of recent interest in this area have been some concerns over the inritancy and sensitization problems that 
may occur in some individuals utilizing sunscreen products with high SPF values containing organic sunscreen agerits. 
[0005] The effectiveness of a sunscreen product is indicated by its sun protection factor (SPF). The sun protechon 
fector is the ratio of the amount of exposure (dose) required to produce a minimal erythema reaction in protected sWn 
to the amount required to produce the same reaction in unprotected skin. The absolute dose differs from person to per- 
son and is largely dependent on one's genetic predisposition and ethnic origin. If a person would normally require ten 
minute exposure to sunlight to develop a minimal erythema reaction, this person when using an SPF 15 sunscreen 
product should be able to tolerate up to 1 50 minutes of sunlight without an erythema reaction. Recent public awareness 
of the problems of exposure to sunlight has led to a demand for sunscreen products with high SPF values, i.e.. at or 

above SPF 8. • i ^ 

35 [0006] Ease of application and cosmetic appeal, on the other hand, rely on subjective evaluations such as visual and 
tactile impression by the user. Consumer research studies indicate that a sunscreen formulation should ni3 in easily, 
leave the skin non-sticky and. above all. should be invisible on tiie sWn after application. 
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Qt; i i ects of the Invention 

[0007] It is an object of the present invention to provide improved sunsaeen agents and compositions. 
[0008] It is another object of the present invention to provide sunscreen compositions containing sunscreen agents 
that overcome the disadvantages of heretofore available materials and provide adequate and safe protection for human 

[MM] It is a further object of tiiis invention to provide methods of protecting human skin against tiie harmful effects 

PBOTCq'^^ese and otiier objects and features of tiie present invention will become readily apparent to one skilled In 
the art from tiie detailed description given hereinafter. 

so Summarv of the invention 

[0011] The foregoing objects and ottier features and advantages of tiie present invention are achieved by sunscreen 
conpositions containing inorganic sunscreen agents as the active ingredients. More particularly, the present invention 
relates to sunscreen compositions containing titanium dioxide and zinc oxide of specif ic particle size ranges and in spe- 
55 cif ic amounts and ratios as the sunscreen agents as defined in claim 1 . These specific compositions permit tiie use of 
lower amounts of ttie sunsaeen active ingredients while still achie^nng the desired high SPF values for the composi- 
tions. 

[001 2] The prior art contains a nunt>er of disclositf es showing tie use of titanium dioxWe and zinc oxide as sunscreen 
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materials, in various fbrmutations including the following. 

[0013] In Japanese Patent Application No. 1981 - 161 ,881 . there is a disclosure of cosmetics containing 0.1-40% of 
ultrafinely divided titanium oxide with a particle size of 10-30 nm which has been rendered hydrophobic. It is indicat«j 
that when hydrophobically treataJ titanium oxide wHh a particle size of 10-30 nm is blended into cosmetic base materi- 

5 als. it transmits visible lighrt but reflects and scatters the harmful ultraviolet rays. Unfortunately, it has been found that 
when titanium dioxide of this particle size range is utilized as a sunscreen agent in sunscreen compositioris. it may 
result in the loss of one of the most desir^ properties of such compositions, i.e.. invisibility. Products containing tita- 
nium dioxide of the particle size disclosed in this application usually have a white color or cast to them and. therefore, 
are not invisible. In order to overcome the lack of invisibility or whiteness, specific processing techniques are required. 

10 [C014] In German Patent No. 3,642.794 (1987) there is disclosed a cosmetic composition for preventing suhbum 
which contains 1 -25% zinc oxide of a particle size of 70-300 nm, and it is further indicated that the composition may 
also contain titanium dioxide of a particle size of 30-70 nm. This composition would not be desirat>le t>ecause of its 
unaesthetic whiteness characteristics at high SPF levels. 

[C0151 In Japanese Patent No. 60.231.607 (1985) there is disclosed a sunscreen cosmetic containing 1-30% zinc 
IS oxide powder of particle size from 10-60 nm. No other sunscreen agents are disclosed. 

[0016] In Japanese Patent No. 72.042.502 there is disclosed an antisunbum cosmetic containing titanium dioxide 
having a particle size of 30-40 nm and it is indicated tfnat a synergistic effect may be achieved by using titanium dioxide 
witti other known U V absorbents but none are disclosed in the abstract. 

20 Detailed Description of the Invention 

[COITJ The sunscreen compositions of the present invention contain as active sunscreen agents, microfine titanium 
dioxkle of a particle size less than 35 nm and microfine zinc oxide of a particle size less than 50 nm. 
[001 8] The use of the specific titanium dioxide in the akx3ve compositions have l^een found to enhance solar radiation 
2S protection without detracting from desirable cosmetic properties such as ease of application and. most importantiy, 
invisibility. 

[0019] Titanium dioxide is an inorganic substance which is widely us^ as a pigment in oil and latex paints where a 
pure white color is desired. It is also enployed as an additive in cosmetic products such as bar soaps to enhance tiie 
whiteness and oi:acity of the product. This property of titanium dioxide results from its ability to scatter visfole radiation. 
30 To otrtain nwdmal scattering and hence whiteness, the particle size of commonly used titanium dioxide is generally 
between 1 50 and 350 nm. Titanium dioxide also absoitDS and scatters UV-radiation. As is the case with visible light, opti- 
mal scattering is a function of the particle size while absorption off UV-radiation is an inherent property of the titanium 
dioxide molecule itself. 

[C020] It is highly desirable tiiat a sunscreen composition after appOcation to the skin should be invistole. Since the 
35 scattering of visible light results in an ungainly whitish appearance of the sWn, it is essential that tiie partide size and 
the processing to prepare ttie selected titanium dioxide as well as the resulting compositions in which it is utilized max- 
imize UV-B and UV-A absorption and minimize scattering of visible light. 

[0021 ] As stated above, the microfine titanium dioxide useful in the present invention is of a particle size of less tiian 
35 nm. preferat^ly less than 10 nm. 

40 [0022] The titanium dioxide useful in the present invention can be prepare by w^l-known commercial mettwds. One 
such method is the classic suH^te process discussed In tiie Kirk-Otiimer Encyclopedia. Vol. 23. on page 143 and set 
forth in a flow diagram on page 146. The essential step in this process is hydrolysis, under carefully controlled condi- 
tions, of an acid solution of titanyl sulfate yielding a hydrous predpitata This predpitate contains adsort^ed sulfuric add 
(pH-1 ) and ttie resulting pigments are unsuitable for cosmetic applications. To render it suitable for such uses, it is neu- 

45 traiized witii barium hydroxide to obtain a pH of 3 to 6 and caldnat^l to increase the particle size. As a result of this 
process, the resulting titanium dioxide is usually present in a mixture with barium sulfate. Other processes are available 
which do not utilize barium hydroxide as a neutralizing agent If desired, for stability purposes, these partides can be 
coated with stearic add or other suitable materials. 

[0023] The titanium dioxide useful in the present invention is present in an amount of from 2.0 to 25.0% by weight off 

so the total composition, preferably from 2.0 to 15.0%. 

[0024] The other sunscreen agent useful in tiie compositions of the present invention is zinc oxide of a specific partide 
size. Zinc oxide is an inorganic 8ut)stance which, conventionally serves as a white pigment In paints, papers, and poly- 
mers among otha- uses. It also has been utilized as a physical sunblock in personal care products. It functions as a pig- 
ment by scattering the visible light due to its high index of refraction compared witii vehide components and also due 

55 to its partide aze range of 200-350 mji. Zinc oxide also scatters and absortjs ultraviolet radiation. The scattering of vis- 
ible and ultraviolet radiation is a function of particle size, while absorption of UV radiation is an inherent property of the 
zinc oxide itself. 

[0025] It is highly desirable tiiat a sunscreen composition after appGcation to the skin should be invisible. Since tiie 
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scattering of visible light results In an ungainly whitish appearance of the sWn, it is essential that the particle size and 
the processing to pr^jare the selected zinc oxide as well as the resulting compositions in which it is utilized nwcimlze 
UVB and UVA absorption and minimize scattering of visible light 

(0026] It has been found that when the zinc oxide of the compositions of the present invention, i.e., particle size less 
than 50 nm, preferably less than 20 nm, is utilized, such compositions upon use on the skin are invisible and. therefore, 
highly desirable. . 
[0027] The zinc oxide useful in the present invention can be prepared by a numt)er of methods well known in tne 
chemistry of zinc. The essential step in such processes is the precipitation under carefully controlled condiliorre, off an 
insoluble microfine zinc salt prepared from soluble forms of the zinc ion and precipitating anion. The thus formed insol- 
uble salt must be of such nature that it may be subsequently converted to zinc oxide in a solid state reaction, for exam- 
ple by heat treatment. Specifically, an aqueous solution of zinc sulfate confined with aqueous sodium carbonate 
results in the precipitation of microfine zinc cart)onate, vvhlch may be pyrolyzed to zinc oxide by driving off carbon diox- 
ide thereby yielding small particle size zinc oxide. 

[0028] The zinc oxide useful in the present invention is present in an amount of from 2.0 to 25.0% by weight of the 
total composition, preferably from 2.0 to 15.0%. 

[0029] The total amount of the titanium dioxide and zinc oxide by weight of the total conposition should be from 4.0 
to 25.0%. If less than 4.0% by weight of the total composition is utilized, then one will not achieve the desired high SPF 
values and if greater than 25.0% by weight of the total composition is utilized, processing and economic fectors come 
into consideration. 

[0030] in connection with the sunscreen compositions of the present invention, it has further been found that when 
the titanium dioxide and zinc oxide are in a weight ratio of from 1 :25 to 10:1. preferafcrfy 1 :8 to 3:1. they act as a syner- 
gistic combination with respect to SPF values. 

[0031] The term "synergistic comtiination'' as used herein refers to a combination of sunscreen actives, i.e.. titanium 
dioxide of a particular particle size and zinc oxide of a particular particle size which, at a given total concentration, yield 
higher SPF values than either of the two ingredients individually at the same total concentration. This is such because 
the SPF values are related to absoit>ancy of UV light in a non-linear fashion and therefore, synergism cannot be 
expressed by the mere addition of the SPF values of the two ingredients per se. Alternatively, sunscreen combinations 
using a lower total concentration exhtoiting SPF values equal to or greater than the SPF values of either of the individual 
sunscreen agents alone also demonstrate synergy. 

[0032] The sunscreen compositions of the present invention contain titanium dioxide and zinc oxide as the sunscreen 
agents and an extending medium such as a canier or vehicle which adapts said agents for application to the sWn. 
Included in these vehicles or carriers can be materials selected from a dass known as •filler" materials. It has been 
obsen^ed that when certain of these materials are present, such as clays and talc, the SPF values of the resulting com- 
positions are somewhat enhanced even though these materials when utilized in compositions without sunscreen 
actives exhibit negligible SPF values. The compositions of the present invention can be in either solid, liquid or aerosol 
form. The sunscreen agents of the present invention can also be incorporated into various cosmetic and personal care 
products such as hand and body lotions, oils, ointments, lip balm products, fecial cosmetics and the like. 
[0033] Specific embodiments of the present invention are illustrated by the following examples. 

EXAMPLE I 

[0034] An anhydrous sunscreen ointment composition is prepared as follows: 

50.0 g. of mineral oil and 5.0 g of powdered polyethylene are mixed with 35.0 g. of a dispersion of 70 parts titanium diox- 
\de (particle size < 10 nm) in 30 parts isostearic acid at a temperature of about 95**C until a homogeneous melt is 
obtained. With constant stirring 10.0 g. of microfine zinc oxide (particle size of 18 nm) are added and unilbmily dis- 
persed. Stirring is continued while the mixture is allowed to cool down to ambient tenperature. 
[0035] The resulting composition has the following formulation: 



Ingredient 


%w/w 


mineral oil 


50.0 


pdyeihylene 


5.0 


zinc oxkle 


10.0 


titanium dioxide 


24.5 



EP0433086 B2 



(continued) 



Ingredient 


% wAw 


isostearic acid 


10.5 
1000 



[0036] The in-vitro SPF (Sun Protection Factor) of this composition is measured using the system descriljed by Cde 
and VanFossen [Cole. C, VanFossen R., (1990) In-vrtro model lor UVB and UVA protection, tn: Sunscreens: DeveioD- 

10 ment. Evaluation and Regulatory As pects. N. Shaath and N. Lowe Eds. , Marcel DeKker Pub. NY. NY (in press)]. Briefly, 
this system consists of the measurement of transmission of solar simulated UV radiation through excised mouse sMn 
with and without a sunscreen composition (1.2 mg/cm^) applied to the sWn. The measurement system consists of an 
optical sensor that is only sensitive to sunburning radiation and has a sensitivity spectrum similar to the human ery- 
thema sensitivity spectrum. The SPF is the ratio of the optical signal through the skin (no sunscreen) divided by the opti- 

15 cal signal through the skin with the sunscreen. The system is calibrated against a series of sunscreens of known SPF 
(4 through 36) determined in-vivo using the FDA monograph method (Federal Register. August 25. 1978, Sunscreen 
drug products for over-the-counter human drugs, pp 38206-38269.) The resulting SPF of the compositton of Example I 
above is 32 and the composition is aesthetically satisfactory. 

20 EXAMPLE n 

[0037] An anhydrous sunscreen ointment composition is prepared according to the procedure of Example I by admix- 
ing 58.4 g. of mineral oil with 20.8g of a predispersion of 60 parts titanium dioxide (partide size < 10 nm) and 40 parts 
isostearic add, 12.5 g. zinc oxide (partide size 18 nm) and 8.3 g. isostearic add. The resulting composition has the fbl- 
25 lowing formulation: 



30 



Ingredient 


%ofw/w 


mineral oil 


58.4 


zinc oxide 


12.5 


titanium dioxide 


12.5 


isostearic acid 


16.6 




100.0 



[0038] When this composition is tested according to the in-vitro test procedure of Example I. the SPF is 24. The result- 

40 Ing composition is aesthetically satisfactory. 

[0039] When the zinc oxide in the at>ove formulation is removed and replaced by an equal weight amount of titanium 
dioxide (total Ti02 = 25.0%) the resulting SPF Is 14 and when the titanium dioxide is removed and replaced by an equal 
weight amount of zinc oxide (total ZnO = 25.0%) the resulting SPF is 1 7. The differences in the SPF values are signifi- 
cant and this demonstrates the synergism of the combination of titanium dioxkle and zinc oxkle in the compositions of 

45 the present invention. 

EXAMPUg III 

[0040] A sunscreen lotion composition is prepared as follows: 

so 380.35 g. of deionized water. 1 8.75 g. of an acryllc/acrylate copolymer (Cartjoset) and 5.0 g. of a 7.5% (w/v) ammonium 
' hydroxide solution are admixed and stirred vigorously at room tenperature until complete dissolution is achieved. 
[0041] In a separate container. 5.0 g. off polyethylene and 50.0 g. of mineral oil are heated with mixing to 95**C or until 
the polyethylene is melted. To this mixture Is added 30.0 g. of sorbitan sesquioleate. 30.0 g. of PEG-7 castor wax. 22.5 
g. of hydroxylated lanolin, and 130.0 g. of a dispersion of hectorite clay In isopropyl myristate. The mixture is stirred 

55 while maintaining a temperature of 60*O65**C until a uniform melt Is achieved. To this mixture is added 90.9 g. of a dis- 
persion of 33% T1O2 (particle size 20 nm) in a mixture of mineral oil and triglycerides followed by the slow addition of 
107.5 g. of microfine zinc oxide (partide size 18 nm). After the uniform incorporation of the particulate matter, the tem- 
perature is adjusted to 55«C and 50.0 g. of cydomethicone (Silicone Rukl 344 - Dow Corning) and 80.0 g. of cydome- 
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thicone (Silicone Ruid 345 - Do« Corning) are added. At this point the previously prepared water phase is contAned 

miSe unSer sTong agitation. Erring is continued and the emulsion is altowed to coo. slowty. 
[0042] The resulting composition has the following formulation: 





Ingredient 


%of w/w 




polyethylene 


0.50 


10 


mineral oil 


5.00 




Silicone Fluid #344 


5.00 




Silicone Fluid #345 


8.00 




hectorite day/isopropyl myristale dispersion 


13.00 


15 


soibitan sesquioleate 


3.00 




PEG-7 castor oil 


3.00 




hydroxylated lanolin 




SO 


titanium dioxide 


3.000 




zinc oxide 


10.750 




mineral oil/triglycerides mixture 


6.090 


25 


acrylic/aaylate copolymer 


1.875 


ammonium hydroxide (7 1/2% soln.) 


0.500 




water 


38.035 






'ioo.ooo 



30 



35 



40 
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SO 



55 



[0043] The finished product has a viscosity of about 1 3.000 cps and an SPF of 25. 

to 2^1 ?e'^?ener,^^ are t^Ken (utJng a MinoHa Chroma Meter) on the L W color system scale. 
These measurements are taken in a uniform pattern over thetotal surtece area. ^heervaiions 
^ Thewhitenessvalue(L-)isanaverageofthetenvalues.ThisL*valuecom^^ 

ofa product utilized on skin for transparency. The L* >alues represent shades between 0 - black to 100 - white with 
values greater than 50 being deemed aesthetically unacceptable. « Hoe an i • «aiue 

ISmS When the product of Example III is tested for whiteness according to the above procedure rt has an L value 
of 37.5 virtiich is very satisfactory. 

pVAMPLE IV 

r00471 A sunscreen cream composition is prepared as foltaws: 

L?S g of pS^Sfium methacrylaMAIcosperse® 1 25) Is mixed in 499.5 g. of deionized w^ and 27_0 g. rtp^^ 

oyiene dySl^S g. methylparaben. 1 .0 g. of disodium EDTA and 7.00 g. magnesium sulfate are «"«f^^« 

fe 1^ SSl to M-C aSS.O fl. of microfine titanium dioxide (particle size < 10 nm) are dispersed therem wrth ag.- 

^Sl In a seoarate container. 168.0 g. of mineral oil. 10.0 g. of magnesium stearale. 60.0 g. of a mbrture of sorbitan 
S ds^rXS^^a^c; stearic'add (Ariacel® 481). 20.0 g. of P^G-^^'^T ""'^'^'is oS^^I^O 
Is^e are added under constant stirring. The mixture is heated to 80^'C and when a unrftKm meK e obtained. 100.0 
a trfmicrafine Zinc oxide (particle size 1 8 nm) are slowly Stirred into the mixture. „»^„„, a« 

foSaT Tte oH Sh«e -IS ^ed to the water phase with vigoious stirring and cooled slowly whfle continuing to mu. At 
Serll^e <lf^^C. I^^b^ sdutiS, of Quaternium 15 (Dowidl 200) are added and the mucture is homoge- 
nized while warm. 

[0050] The resUHing composition has the following formulation: 
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Ingredient 


%of wAw 


5 


mineral oil 


16.80 




magnesium stearate 


1.00 




Arlacel®481 


6.00 


10 


PEG-7 castor oil 


2.00 




isopropyl myristate 


5.00 




zinc Qxide 


10.00 




titanium dioxide 


3.00 


IS 


propylene glycol 


2.70 




methytparaben 


0.15 




disodium EDTA 


0.10 


20 


magnesium sulfate 


0.70 




Dowidl 200 (33%) 


0.60 




Alcosperse® 125 


2.00 




deiontzed water 


49.95 


25 




100.00 



[0051] The final product has a viscosity of 108000 cps. an SPF value of 16 and a L* value of 40. 
[0052] In addition to the prefened embodiments described herein, other embodiments within the scope of the 
30 appended claims will occur to those skilled in the art. 

Clainns 

1. A sunscreen composition comprising an extending medium and a synergistic combination of from 2.0 to 25. 0% by 
35 weight of the total composition of titanium dioxide having a particle size of less than 35 nm and from 2.0 to 25. 0% 

by weight of the total composition of Zinc oxide having a particle size of less than 50 nm. 

2. The sunscreen composition of claim 1 . wherein the total of the titanium dioxide and zinc oxide is from 4.0 to 25.0% 
by weight of the total composition. 

40 

3. The sunscreen composition of daim 1 or daim 2, containing from 2.0 to 15.0% by weight of the total oompositlon 
of titanium dioxide. 

4. The sunscreen composition of any one of claims 1 to 3 containing from 2.0 to 15.0% l)y weight of the total compo- 
45 sition of zinc oxide. 

5. The sunscreen composition of any one of claims 1 to 4, wherein the titanium dioxide and zinc oxide are present in 
a ratio of from 1 :25 to 10:1 . 

so 6. The sunscreen composition of claim 5, wherein the titanium dioxide and zinc oxide are present in a ratio of 1 :8 to 

3:1. 

7. The sunscreen composition of any one of daims 1 to 6. wherein the particle size of the titanium dioxide is less than 
10 nm. 

55 

8. The sunscreen composition of any one of claims 1 to 7. wherein the particle size of the zinc oxide is al^out 1 8 nm. 

9. The sunscreen conrposition of any one of claims 1 to 8, for use in protecting human sidn from the erythemic effects 
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PatentansprQche 

1. Sonnenschutzmittel-Zusammensetzuno. umtessend ein Streckmittel und eine synergistisch ^^^^^^^f 

aus 2.0 bis 25.0 Qew.-% Trtandioxid mit einer Partil«lgr66e von w/eniger als 35 nm, bezogen auf die Sesairte 
Zusammensetzung. und 2.0 bis 25.0 Qew.-% Zinkoxid mil einer PartikelgrOBe von weniger als 50 nm. bezogen auf 
die gesamte Zusammensetzung. 

2. Sonnenschutzmittel-Zusammensetzung nach Anspruch 1 . bei welcher der Gesamtanteil des Titandioxids und des 
ZinkDxids 4.0 bis 25.0 Gew.-%. bezogen auf die gesamte Zusammensetzung. betragt. 

3. Sonnenschutzmitlel-Zusammensetzung nach Anspruch 1 Oder 2, die 2.0 bis 15.0 Qew.-% ntandiodd. bezogen auf 
die gesamte Zusammensetzung. enthait. 

4. Sonnenschutzmittel-Zusammensetzung nach einem der AnsprOche 1 bis 3. die 2.0 bis 15.0 Qew.-% Zinkoxid. 
bezogen auf die gesamte Zusammensetzung, enthfiH. 

5. Sonnenschutzmittel-Zusammensetzung nach einem der AnsprOche 1 bis 4. bei der das Titandioxid und das Zink- 
oxid in einem VerhSHnis von 1 :25 bis 10:1 vorliegen. 

6. Sonnenschutzmittel-Zusammensetzung nach Anspruch 5. bei der das Trtandioxid und das Zinkoxid in einem Ver- 
hattnis von 1 :8 bis 3:1 vorliegen. 

7. Sonnenschutzmittel-Zusammensetzung nach einem der AnsprOche 1 bis 6. bei der die PartikelgrOBe des Trtandi- 
oxids weniger als 10 nm betrdgt. 

8. Sonnenschutzmitlel-Zusammensetzung nach einem der AnsprOche 1 bis 7. bei der die PartikelgrOBe des Zinkoxids 
etwa 18 nm betrftgt. 

9. Sonnenschutzmittel-Zusammensetzung nach einem der AnsprOche 1 bis 8 zur Verwendung zum Schutz mensch- 
licher Haul vor den erythentischen Auswirkungen ultravioletter Strahlung. 

Revendlcations 

1. Composition d6cran solaire comprenant un milieu d'extension et une combinaison synergique 2.0 6 25.0%^ 
poids de la composHion totale de dioxyde de titane ayant une granulom6trle de moins de 35 nm et de 2.0 a Z5.o* 
en poids de la conposition totale tfoxyde de zinc ayant une granulom«ne de moms de 50 nm. 

2. Composition d'6cran solaire selon la revendication 1 . dans laquelle le total du dioxyde de titane et de l oxyde de 
zinc va de 4.0 a 25,0% en poids de la composition totals. 

3. Conposition d'6cran solaire selon la revendication 1 ou 2. conlenant de 2.0 a 15.0% en pokis de la composition 
totale de dioxyde de titane 

4. Composition d 6cran solaire selon Tune quelconque des revendicaltons 1 a 3. cortenant de 2.0 a 15.0% en poids 
de la composition totale d'oxyde de zinc. 

5. Conposition d-acran solaire seton I'une queteonque des revendlcations 1 a 4. dans laquelle le dioxyde de titane et 
roxyde de zinc sont pr6sents en un rapport de 1 :25 a 10:1 . 

6. Composition d'6cran solaire selon la revendkation 5. dans laquelle le dioxyde de titane et I'oxyde de zinc sort pr6- 
sents en un rapport de 1 £ a 3:1 . 

7. Composition d'6cran solaire selon I'une quelconque des revendlcations 1 a 6. dans laquelle la granulom6trie du 
dioxyde de titane est infarleure a 10 nm. 

8. Composition d'6cran solaire selon rune quelconque des revendlcations 1 a 7. dans laquelle la granulom6trie de 
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roxyde de zinc est d*6nviron 1 8 nm. 

9. Composition d*6cran solaire selon I'une quelconque des revendications 1 8, pour ^utilisation pour ta protection de 
la peau humaine des effets ^ryth^mateux du rayonnement ultraviolet 
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